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TWO PROBLEMS FOR ALMOST HERMITIAN MANIFOLDS
Introduction and notations Let M be an almost Hermitian manifold with almost complex structure J. For each meM we set c£(m) = {x eMjv^Jjy = 0 for all ye\}.
The space ¿JC(m) is called the space of Kahler nullity [3] . A. Gray proved [2] that if M is a nearly Kahler manifold, then on any open subset of M on which dimc3K(m) is constant, the distribution m-Jí(m) is integrable and the integral submanifolds are Kahler submanifolds of M. This interesting result has been generalized [3] to the class of almost Hermitian manifolds with Riemann curvature tensor satisfying the Kahler identity R(X,I,Z,W) = = R(X,Y,JZ,JW). On the other hand, the same author proved an analogous result for quasi-Káhler manifolds having a Riemann curvature tensor which does not satisfy this identity but another and weaker interesting one [3] . These manifolds are the socalled QKg-manifolds (see below).
It follows from the inclusion relations for the different classes of almost Hermitian manifolds [l] , [3] that it is natural to ask for other classes with the same property. The first candidates are QKj-and ^-manifolds. We could not solve the problem for these classes. The mathematical apparatus used to do this seems to be to weakly but during this work we discovered some interesting results and those are given in §1.
Considering almost Hermitian manifolds we studied also the lemma of Schur. More precisely, let M be such a manifold with dim > 4 and suppose M has constant; holomorphic sectional curvature }J-(m) at each m e M. Must p. be a constant function?
A. Gray and the second author have given an affirmative answer for the QKg-manifolds K]. In §2 of this paper, we give necessary and sufficient conditions for this lemma for the classes of QK^-and S^-manifolds.
In this paper we consider the following classes of almost Hermitian manifolds M, always supposed to "be C°° and with dim = 2n: for all X,YeJ£(M). 3f(M) denotes the Lie algebra of C°° vector fields oh M, V the Eiemannian connection, J the almost complex structure, F the fundamental 2-form and a local orthonormal frame field. Finally we note that curvature identities are a key to understand the geometry of all these classes of almost Hermitian manifolds. For each of these classes there exists a curvature identity [3] . However, in this paper we shall only consider the following identities: The first term of the second member vanishes. On the other hand we have for any almost Hermitian manifold
Substituting X resp. Y by JX resp. JY in ( (2), (3) and (4) we obtain
We derive from this relation, using the Jacobi identity for
Since Y and Z are arbitrary we get from this Theorem 2. Let M be a H2-manifold, W e. K and XeJe(M). Then (5) [
Proof.
For a H2-manifold we have
On the other hand we have
Substituting X resp. Y by JX resp. JY in (7) we obtain
Using (6), (7) and (8) where o£ denotes the Lie derivation. Since an AK^-manifoId is a QK^-manifold and since W,X e<X we obtain the required result from this relation. Proof. (1) and (2) follows at once from the definition. To prove (3) we note that Since R satisfies the'identity (3) we get from this We replace Y by JY in (16) and so we obtain 
